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Abstract.  The association between growth hormone (GH) replacement and malignancy has long been debated.  We report
a case of Hodgkin lymphoma that developed in temporal association with the initiation of GH replacement in a 57-year-
old woman with panhypopituitarism secondary to a non-secretory pituitary macroadenoma.  Treatment of her pituitary
tumor included transphenoidal surgery, external beam radiation, Bromocriptine and Cabergaline therapy.  In addition to
replacement steroid, thyroid and sex hormones, she insisted on GH replacement.  Approximately 2 years after GH
initiation, the diagnosis of Hodgkin lymphoma was made.  Although the exact contribution of GH to the development of
Hodgkin disease in our patient is unclear and a causal effect cannot be concluded, the temporal association is suggestive,
and warrants reporting as part of ongoing surveillance for potential complications of GH replacement.
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THE association between growth hormone (GH)
replacement and malignancy has long been debated.
The 2001 consensus statement from the GH Research
Society concluded that GH is safe for the currently
approved indications [1].  It does recognize, however,
that some aspects of GH replacement therapy require
ongoing surveillance to determine long-term safety.

Despite in vitro and animal data demonstrating the
mitogenic and proliferative properties of Human GH
(HGH) [2–6], the occurrence of malignancies in pa-
tients on GH replacement is infrequently reported.
Hematologic malignancies are even less frequently
noted.  Occurrence of leukemia in childhood onset
GHD is also controversial.  There are a few studies

describing an increase in the development of leukemia
in children receiving pituitary GH replacement [7–10].
The cases of leukemia appear to occur predominantly
in patients with prior craniopharyngioma or in children
with other risk factors for leukemia [11].  A case of pri-
mary cerebral lymphoma has also been reported in a
22 year old patient, diagnosed 9 years after resection of
a craniopharygioma and after 3 years of GH therapy
[12].  In adults, there is one case report of Hodgkin dis-
ease developing in a cyclist using GH to enhance his
athletic performance [13].  Furthermore, in Monson’s
report on the incidence of de novo neoplasia in the ini-
tial 3233 patients from the KIMS database (the Phar-
macia & Upjohn International Metabolic Database of
adult patients with growth hormone deficiency (GHD)
who are receiving recombinant human GH replace-
ment therapy), the incidence of chronic lymphocytic
leukemia (CLL) and lymphoma were both higher than
multinational normative data [14].  A recent cohort
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study in 1848 patients in the UK found that those who
were treated during childhood and early adulthood with
human pituitary growth hormone between 1959 and
1985 had an increased mortality from cancer overall.
They had increased risks of mortality from colorectal
cancer and Hodgkin disease although the data were
based on small numbers, only two cases for each dis-
ease.  The standardised mortality ratio for colorectal
cancer was 10.8, 95% CI 1.3–38.8 and for Hodgkin
disease was 11.4, 95% CI 1.4–41.3.  Incidence of
colorectal cancer was also raised (7.9, 1.0–28.7) [15].

Acromegaly, a state of excessive GH or IGF-1, has
been associated with solitary benign and malignant
tumors such as colon cancer [16–19], There are case
reports of non-Hodgkin lymphoma and leukemia in
patients with acromegaly [20].  GH levels, both basal
and hypoglycaemia induced, were found to be higher in
patients with hematologic malignancies including 33
subjects with Hodgkin lymphoma [21].  The levels of
GH were higher in Hodgkin disease during relapse than
while in remission.

In an effort to contribute to the ongoing surveillance,
we report a case of Hodgkin lymphoma that developed
in temporal association with the initiation of GH
replacement in a 57-year-old woman with panhypo-
pituitarism secondary to a non-secretory pituitary
macroadenoma.

Case History

The patient is a 57-year-old woman who presented in
1976 at the age of 32 with amenorrhoea and galactor-
rhea.  After investigation, she was found to have a mild
elevation in prolactin and a pituitary tumor with supra-
sellar extension.  She underwent transsphenoidal
surgical (TSS) resection of the tumor and pathology re-
vealed a chromophil macroadenoma.  Post operatively
her menses resumed and her prolactin, thyroid function
tests (TFT’s), cortisol and GH were normal.

In 1983, she was referred to the NIH for evaluation
of asymptomatic gradual enlargement of the pituitary
macroadenoma.  Medical treatment was initiated with
bromocriptine.  This was ineffective and she required
focused external beam radiation (50.40 Gy) for cavern-
ous sinus extension of the tumor in 1986.  In 1993, due
to asymptomatic optic nerve compression and growth
around the pituitary stalk, she underwent a second par-
tial TSS.  The pathology revealed a null cell adenoma

(2.3 × 1.3 × 0.4 cm), which stained for alpha subunit,
but not for ACTH, GH, Prolactin, FSH, LH or TSH.
Post operatively, she had a sub-optimal response to
ACTH stimulation and glucocorticoid replacement
therapy (Hydrocortisone 20 mg qam and 5 mg qpm)
was initiated.  In August 2000, Cabergoline was added
due to the development of right lateral diplopia and
ptosis despite normal visual field testing and no further
optic chiasm compression on MRI.

In July 1998, the patient requested GH replacement
in an effort to alleviate symptoms of decreased energy
and strength, memory loss and poor attention span.
She was already on adequate thyroid hormone and in-
termittent sex steroid replacement.  Serum IGF-1 and
GH were 17 ng/ml (normal 29–90) and <0.1 ng/ml re-
spectively.  Her percent body fat by DEXA was 34.6%
and her lean mass was 43.25 kg.  She was started on
GH replacement (Humatrope, Lilly, Indiana) in March
1999 at a dose of 1.5 U/d and serum IGF-1 level rose to
121 ng/mL.  After decreasing the GH dose to 1.0 U/d
her IGF-1 level was 27 ng/mL.  She finally maintained
a stable IGF-1 level of 66 ng/ml alternating between
1.0 and 1.5 U/d of GH.  In June 2001, her percent body
fat decreased to 27.9% and her lean mass increased to
45.54 kg.  Her symptoms of fatigue, low energy and
poor memory improved dramatically.

In May 2000, physical examination revealed a
1.5 × 1.5 cm left mid-cervical and a 3.0 × 2.0 cm right
supraclavicular lymph node.  Surgical consultation and
CT were obtained and the lymphadenopathy was felt
to be possibly reactive secondary to a recent dental and
maxillary infection.  Her lymphadenopathy waxed and
waned in size over more then 6 months.  The patient
was reluctant to have a lymph node biopsy, but one was
eventually performed in May 2001.  It revealed clas-
sical Hodgkin lymphoma histological subtype was
mixed cellularity.  Immunohistochemical studies dem-
onstrated that the classical Reed-Sternberg cells were
positive for CD15 and CD30 antigens.  CT scans re-
vealed pathological adenopathy both above and below
the diaphragm.  The largest nodes measured up to
3.0 cm.  Bone marrow biopsy was negative.  The dis-
ease was staged as IIIB.  Her GH was discontinued and
she was treated with ABVD (Adriamycin, Bleomycin,
Vinblastine and Daunorubicin) chemotherapy for three
cycles, but then developed Bleomycin toxicity, spe-
cifically, biopsy proven granulomatous myositis.  She
received a further three cycles of chemotherapy with
prednisone replacing the Bleomycin.  Imaging studies
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revealed disease progression and she went on to induc-
tion chemotherapy and an autologous stem cell trans-
plant.

The patient’s past medical history was significant for
a benign fallopian tube tumor and basal cell carcinoma.
Both were removed surgically without recurrence.  She
was treated for verruca vulgaris of her right foot with
cryotherapy, laser and topical bleomycin.  There was
no history of diabetes, or known coronary artery dis-
ease.  Medications prior to the diagnosis of Hodgkin
lymphoma included: L-thyroxine 125 ug/d, Hydro-
cortisone, 15 mg qam and 2.5 mg qpm, Cabergoline
4000 mcg weekly, Estrogen patch 50 ug twice per
week, Medroxyprogesterone acetate 5 mg × 12 days
of the month, Calcium 500 mg/d, Vit E 400 IU/d,
Budesonide 1 spray BID, Humatrope alternating
between 1 and 1.5 U/d sc, Multivitamin daily, St
Johns Wort 1 tablet/day, and DHEA 25 mg daily.  The
patient’s family history was not significant for pitui-
tary tumors, however her brother was treated for non-
Hodgkin lymphoma at a young age.  She had no history
of smoking, alcohol abuse or IV drug use.  She worked
as a psychotherapist, was married and had two children.

Physical examination prior to the diagnosis of
Hodgkin disease revealed a blood pressure of 166/100,
heart rate of 90 beats per minute and a weight of
74.2 kg.  Head and neck examination revealed a right
sided partial ptosis with normal extra ocular move-
ments and visual fields.  The remainder of her ex-
amination, including a neurological examination was

normal.  Laboratory tests in February 2001 included
normal electrolytes, renal function and CBC.  Her total
and unconjugated bilirubin were elevated at 1.7 mg/dL
(N = 0.1–1) and 1.4 mg/dL (N = 0–0.2) respectively.
Her LDH was elevated at 396 units/L (N = 113–226).
Her IGF-1 was 45 ng/mL (N = 71–290).

Discussion

While this case presents a clear temporal association
between the initiation of GH replacement therapy and
the development of Hodgkin lymphoma, a causal effect
cannot be concluded.  Nonetheless, given the need for
the close ongoing surveillance in patients receiving this
therapy, it warrants reporting.

The exact contribution of GH to the development of
HD in our patient is unclear.  Her family history of a
first degree relative with non-Hodgkin lymphoma and
her past medical history of prior neoplasms including a
benign fallopian tube tumor, a basal cell cancer at a
young age, and an aggressive pituitary macroadenoma
suggest a genetic predisposition for malignancy.

GH replacement in our patient had several important
benefits.  It improved dramatically her sense of well
being, energy level and quality of life.  It also increased
her lean body mass and decreased her fat mass.  These
effects have been reported by others in large random-
ized control trials [22–25].

As elevated IGF-1 has been associated with certain

Table 1. Summary of events

Age (yrs)
(Date (+/-mo/yr)

Pituitary Tumor Status Pituitary Tumor Treatment 
Pituitary Hormone

Replacement
Other

32 (1976) Pituitary macroadenoma
discovered

TSS None

39 (1983) Tumor enlargement Bromocriptine None

42 (1986) Cavernous sinus invasion External Beam Radiation
(50.40 Gy)

None

49 (1993) Optic nerve and stalk
compression

Partial TSS Hydrocortisone, thyroid and
sex hormone

55 (3/1999) GH replacement

56 (5/2000) Lymphadenopathy
discovered

57 (2000) Ptosis and right lateral
diplopia

Cabergoline

58 (5/2001) Lymph node biopsy
(positive for Hodgkin
lymphoma)
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malignancies it is important to monitor IGF-1 levels
when starting someone on GH replacement and adjust
the dose of GH aiming for IGF-1 levels within the age-
and gender-specific normal range.  In this patient the
serum IGF-1 level was only transiently above the
age-specific normal range but otherwise remained in
the normal or low range on all measurements.

The limited and inconclusive evidence in the litera-
ture fail to demonstrate a clear causal relation between
GH and de novo malignancy [1].  The relationship be-

tween GH and malignancy could be clarified through
better understanding of the molecular mechanisms of
malignant transformation or perhaps by future long
term randomized controlled studies.  Although GH
therapy may have important benefits, this case demon-
strates that it must be used cautiously, especially in
high risk groups, which remain to be defined.  It is also
essential that patients are well informed of the possible
risks of GH.
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